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(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with a higher 
integration of a semiconductor, to perform analysis with 
nigh measurement accuracy, to provide an easy-to-use 
user interface for easier analysis, and also efficiently 
perform compression of analyzed data. 
SOLUTION: An FB analysis system 105, an inspection 
data analyzing system 101, and a tester are provided 
with an LSI design information 107 for data analysis 
provided as well. Its failure information, analysis data, or 
inspection condition, are displayed on a display device, 
using a multiple-windows. At data compression of the 
analyzed data, storage mode is made different from each 
other, according as to a mode where a defective bit 
takes place. 
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* NOTICES ♦ 
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damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Check system characterized by to be constituted so that it may have the 
electrical property test equipment which inspects an inspected work and outputs the 
inspection result about the fail bit of this inspected work, and the analysis unit which 
processes the inspection result which this electrical property test equipment 
outputted, and displays the processing result and this analysis unit may output the 
information about the fail bit in a predetermined field, and the information which can 
measure the position of the fail bit in this field. 

[Claim 2] Check system according to claim 1 characterized by outputting the 
information which can measure the position of the fail bit in the expanded field, and its 
fail bit when the aforementioned analysis unit expands some aforementioned works. 
[Claim 3] Check system according to claim 1 or 2 characterized by the 
aforementioned analysis unit displaying the position of the chip which the 
aforementioned work has using the coordinate information in a work. 
[Claim 4] Check system according to claim 2 or 3 characterized by expressing the 
field which expanded some of aforementioned works and aforementioned works as the 
same screen. 

[Claim 5] The analysis unit which is an analysis unit which processes the inspection 
result about the fail bit of an inspected work, and outputs the processing result, and is 
characterized by being constituted so that the information about the fail bit in a 
predetermined field and the information which can measure the position of the fail bit 
in this field may be outputted. 

[Claim 6] The analysis unit according to claim 5 characterized by outputting the 
information which can measure the position of the fail bit in the expanded field, and its 
fail bit when some aforementioned works are expanded. 
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[Claim 7] The analysis unit according to claim 5 or 6 characterized by displaying the 
position of the chip which the aforementioned work has using the coordinate 
information in a work. 

[Claim 8] The analysis unit according to claim 6 or 7 characterized by expressing the 
field which expanded some of aforementioned works and aforementioned works as the 
same screen. 

[Claim 9] The production line which processes a work, and the electrical property test 
equipment which inspects the work processed with this production line, and outputs 
the inspection result about the fail bit of this inspected work, It is the manufacture 
method of the electron device using the analysis unit which processes the inspection 
result which this electrical property test equipment outputted, and displays the 
processing result. The manufacture method of the electron device characterized by 
processing a work while this analysis unit outputs the information about the fail bit in a 
predetermined field, and the information which can measure the position of the fail bit 
in this field and takes poor measures using the output. 

[Claim 1 0] The manufacture method of the electron device according to claim 9 
characterized by outputting the information which can measure the position of the fail 
bit in the expanded field, and its fail bit when the aforementioned analysis unit expands 
some aforementioned works. 

[Claim 11] The manufacture method of the electron device according to claim 9 or 10 
characterized by the aforementioned analysis unit displaying the position of the chip 
which the aforementioned work has using the coordinate information in a work. 
[Claim 12] The manufacture method of the electron device according to claim 10 or 
1 1 characterized by expressing the field which expanded some of aforementioned 
works and aforementioned works as the same screen. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of suitable 
check system, an analysis unit, and an electron device, in order to start failure 
analysis, especially to analyze the poor cause in wafer process process in the 
manufacturing technology of a semiconductor. 
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[0002] 

[Description of the Prior Art] Conventionally, about the failure-analysis method and 
system in a manufacturing technology of a semiconductor, it is indicated by 
JP,62-169342A JP,61-243378A JP,59-228726A and JP,3-44054A for example. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above. JP.59-228726,A. and 
JP,3-44054 A the technology of performing failure analysis of a semiconductor wafer 
is indicated using the computing system. However, the above-mentioned conventional 
technology is related with the technique of performing failure analysis of a 
semiconductor per chip. Therefore, when analyzing especially the defect of a 
semiconductor memory, it not only analyzes the product property of a chip, but it is 
not taken into consideration about it being necessary to analyze the good per storage 
element in a chip, and a defect. 

[0004] So, in order to analyze the cause of a poor bit (it abbreviates to "FB" a fail bit 
and the following), the addresses of FB were collected from the product characteristic 
inspection equipment (henceforth a "circuit tester") of a chip, the place on the chip of 
the poor bit which corresponds with reference to the configuration method of a chip 
size and the memory on it etc. was deduced, and the operator was observing the chip 
under the microscope based on the acquired substance coordinate. For example, 
when an operator did microscope observation and a foreign matter was accepted in a 
poor generating part, the defect had concluded that he originated in the foreign matter. 
[0005] Thus, the former had taken the great effort, in order that FB might analyze 1 
bit at a time. So. this effort needed to be mitigated and it needed to respond to the 
request of wanting to perform failure analysis smoothly as a system per 1 bit. In this 
case, in the former, since the coordinate for measuring in a poor position was 
established per wafer, when knowing the position of the memory cell in a chip, there 
was also a trouble that it was large without error. 

[0006] Since there is an inclination for the degree of integration of semiconductor 
memory to become large, in recently especially, this error serves as a big obstruction 
for failure analysis. Moreover, the above-mentioned conventional technology is not 
taken into consideration by the classification of a chip to corresponding smoothly to 
properties, such as arrangement of the memory mat in a chip and a size of a memory 
cell, being different furthermore, the failure-analysis system of a semiconductor — 
setting — observation equipments, such as an electron microscope, and an infrared 
absorption — a spectrum — although analysis apparatus, such as a spectroscope, 
were used, when analyzing FB on memory using these, even if it was going to make the 
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zero on a memory cell in agreement, there was a problem that a gap detailed for the 
property of each equipment arose 

[0007] Next JP.62-169342.A and JP,61-243378.A are related with compression of 
the data about the information on FB on the cell of the semiconductor memory which 
is an inspected object. However, the data compression method shown in 
JP,62"1 69342,A is not necessarily a thing suitable for the analysis of a mass memory 
cell. In this compression method, although the reason makes the model which blocked 
the memory cell and was reduced to 1/n2. it is that the data of an amount huge in the 
case of the memory which only the compressibility of 1/10000 is obtained but has the 
capacity of how many Mbit(s) at most are needed also, for example as n= 100. 
[0008] moreover — as more reason — the poor pattern in 1 block — how — be — 
since it will be compressed into the same form, it is because there is un-arranging 
[ that the detailed information of the bit position will be lost ] Furthermore, about the 
data compression method indicated by JP,61-243378,A, although there is no loss of 
the above information, it is hard to be called efficient data compression method for 
being not necessarily suitable for a mass memory cell. 

[0009] although efficiency when FB is continuing becomes good in order that the 
reason may hold the information on FB in a pair called the coordinate position of the 
starting point, and a terminal coordinate position, it is the same also to isolated FB — 
in order to require the storage capacity of **, when there is much isolated FB, it is 
because a data compression rate will become bad as a result Thus, the thing with bad 
efficiency is because a data compression was not depended on the situation of the 
pattern which FB generates but was compressed uniformly. Therefore, a data 
compression is performed according to the generating pattern of FB, and the method 
of saving it is demanded. 

[0010] Next, in JP.3-44054A the technology which displays an analysis result on the 
display of a computing system is indicated. However, the above-mentioned 
conventional technology is not taken into consideration about the user interface of a 
system about a means to consider failure-analysis result information more 
systematically than many viewpoints. 

[001 1] namely, the part in the display which shows analysis of the poor bit of the 
whole wafer, the display the distribution of the poor bit on an arbitrary chip is shown, 
and a chip — the part in the display which expands and shows the distribution of the 
poor bit in a field, the display which show the distribution of the poor bit on an 
arbitrary shot, and a shot — it is not taken into consideration about presenting use 
with failure-analysis result information, such as the display which expands and shows 
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the distribution of the poor or [ that these information is not the candidates for a 
display of display ] — or even if it was the case where it was displayed, the screen 
change etc. needed to be operated Therefore, it took to the user and very 
troublesome operation was needed in many cases. 

[001 2] Furthermore, about the user interface of a system, when displaying on display, 
the method of checking the size of a memory cell visually is not proposed with the 
above-mentioned conventional technology. Furthermore, with the above-mentioned 
conventional technology, the test condition at the time of inspection is not taken into 
consideration by the important factor about a bird clapper for those who perform 
failure analysis, either. 

[0013] Namely, the way those who perform failure analysis change various test 
conditions, and trace a poor cause is just usually going to be made. In this case, by 
having collated the test condition for inspected one by one by letter etc., efficiency 
will be very bad. 

[0014] Next, as a failure-^analysis technique of a semiconductor, a wafer is piled up 
and the technique of analyzing a poor cause is known. However, when a defect was in 
a photo mask at the time of exposure of a wafer, it was not taken into consideration 
about the means for studying a poor cause effectively, either. 

[0015] Next, in JP,3-44054,A, using the computing system, the failure-analysis result 
of a semiconductor was processed and the technology which carries out edit 
processing is described. However, the above-mentioned conventional technology is 
not directed to the inspection method which should be performed the past inspection 
history and in the future. 

[001 6] Therefore, it needed to be worked of the former that those who perform failure 
analysis collate the inspection history for inspected one by one etc. Moreover, since 
the manufacturing process of a semiconductor is divided into many stages, it needs to 
form the inspection plan of at which process to recheck according to the result of 
inspection. Since this planning has various patterns, an expert also reaches to an 
extreme of difficulty. 

[0017] this invention aims at offering the check system which can study a poor cause 
effectively, and an analysis unit. Moreover, it aims at studying a poor cause effectively 
and raising the yield of electronic parts. 
[0018] 

[Means for Solving the Problem] this invention is equipped with the 
electrical-property test equipment which inspects an inspected work and outputs the 
inspection result about the fail bit of this inspected work in order to attain the 
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above-mentioned purpose, and the analysis unit which process the inspection result 
which this electrical-property test equipment outputted, and displays the processing 
result, and it is constituted so that this analysis unit may output the information about 
the fail bit in a predetermined field, and the information which can measure the 
position of the fail bit in this field. Moreover, when the aforementioned analysis unit 
expands some aforementioned works, the information which can measure the position 
of the fail bit in the expanded field and its fail bit is outputted. Moreover, the 
aforementioned analysis unit displays the position of the chip which the 
aforementioned work has using the coordinate information in a work. Moreover, the 
field which expanded some of aforementioned works and aforementioned works is 
expressed as the same screen. Moreover, it is the analysis unit which processes the 
inspection result about the fail bit of an inspected work, and outputs the processing 
result, and the information about the fail bit in a predetermined field and the 
information which can measure the position of the fail bit in this field are outputted. 
Moreover, when some aforementioned works are expanded, the information which can 
measure the position of the fail bit in the expanded field and its fail bit is outputted. 
Moreover, the position of the chip which the aforementioned work has is displayed 
using the coordinate information in a work. Moreover, the field which expanded some 
of aforementioned works and aforementioned works is expressed as the same screen. 
Moreover, the production line which processes a work and electrical property test 
equipment which inspects the work processed with this production line, and outputs 
the inspection result about the fail bit of this inspected work, It is the manufacture 
method of the electron device using the analysis unit which processes the inspection 
result which this electrical property test equipment outputted, and displays the 
processing result. A work is processed, while this analysis unit outputs the information 
about the fail bit in a predetermined field, and the information which can measure the 
position of the fail bit in this field and takes poor measures using the output. Moreover, 
when the aforementioned analysis unit expands some aforementioned works, the 
information which can measure the position of the fail bit in the expanded field and its 
fail bit is outputted. Moreover, the aforementioned analysis unit displays the position 
of the chip which the aforementioned work has using the coordinate information in a 
work. Moreover, the field which expanded some of aforementioned works and 
aforementioned works is expressed as the same screen. 
[0019] 

[Function] According to the above composition, in order to display a scale on the 
display screen of a memory cell, it is easy to understand visually and a poor 
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investigation becomes easier. 
[0020] 

[Example] Hereafter, one example concerning this invention is explained using drawing 
1 drawing 29 . 

[0021] [I] The fundamental concept of the failure-analysis system concerning this 
invention is first explained using drawing 1 . Drawing 1 is the fundamental concept 
view of the failure-analysis system concerning this invention. 

[0022] The inspection data-analytic system 101 analyzes based on the data obtained 
from a dust particle inspection 102 and visual Inspection 103 with a production line, 
and the data obtained from a circuit tester 1 (104) in the wafer final inspection. 
[0023] Using the data and the LSI design information 107 which are acquired from a 
circuit tester 2 (106) in the wafer final inspection, the FB analysis system 105 
extracts a fault and the point inducing [ poor ] from the distribution configuration of 
FB, and presumes a poor cause with reference to the poor cause know-how 
information 108. 

[0024] Moreover, observation equipment 109 observes the coordinate of the fault 
passed from FB analysis system, and an inducing [ poor ] point part, and specifies a 
poor cause and a poor process. An analysis apparatus 110 performs component 
analysis, such as a foreign matter detected with observation equipment 109, and 
specifies a poor cause and a poor process. 

[0025] The chip and LSI design information on [II] next FB analysis system, and a 
semiconductor wafer (it is only called a "wafer" below) are explained with reference 
to drawing 2 or drawing 4 . First, the FB analysis system 1 05 is explained using drawing 
^ - Drawing 2 is the conceptual diagram showing the detailed composition of FB 
analysis system. 

[0026] The FB analysis system 105 has the LSI design information a201 which has an 
LSI design data (a form, array information), and the physical conversion 202 which 
uses a test data as physical data. Furthermore, it has the data compression means 
203, the data control means 204, the pixel conversion means 205. the LSI design 
information b206, FB distribution feature-extraction means 207, a means 208 to 
presume a poor cause» and display 209. This FB analysis system 105 compresses 
physical data, and has the function saved in the FB database 111. 
[0027] Moreover, the data saved through the data control means 204 if needed are 
searched and called. If operation is performed using a mouse 211, workability will 
improve. Next, pixel conversion 205 is performed and the position in a wafer of a poor 
bit or the position in a chip is displayed on display 209. this time — FB distribution 
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feature-extraction means 207 — carrying out — the poor cause know-how 
information 108 — referring to — presumption of a poor cause — 208 is carried out 
Furthermore, when carrying out detailed analysis, the coordinate which carried out the 
feature extraction is passed to observation equipment 109 and an analysis apparatus 
111. And from a circuit tester 2 (106), various informationp such as a form, a date, Lot 
NO. Wafer NO. a bit address, good of a bit. and poor information, is transmitted to the 
FB analysis system 1 05. 

[0028] Next, the situation of the chip on a semiconductor wafer (it is only called a 
"wafer" below) and the composition in the chip are shown using drawing 3 and drawing 
4 . Drawing 3 is drawing showing the situation of the chip arranged on the wafer. 
[0029] It will be made in the rectangular plate^-like chip arranged in all directions on 
the semiconductor wafer which is a subject of examination, as (4 3) shows the 
position of the chip in a wafer to drawing 3 — it can express like 
[0030] Drawing 4 is drawing showing the composition in a chip. In the edge of a chip, 
the mark 401 which shows a chip Uchihara point is illustrated. Two or more external 
terminals 403 (bonding pad) are arranged by the amount of [ of a chip ] periphery. 
[0031] In the chip center section, the memory mat which has 4-megabit large capacity 
is arranged. This memory mat is quadrisected by the 4th memory mat 407 from the 
1st memory mat 404. And each of each quadrisected memory mat is constituted by 
the capacity of 1 megabit. Between the 1 st memory mat 404 and the 2nd memory mat 
405, the circumference circuit 402 containing a decoder circuit is arranged. Similarly, 
the circumference circuit 408 is arranged also between the 3rd memory mat 406 and 
the 4th memory mat 407. 

[0032] Furthermore, in the 1st memory mat 404. the memory cell (it is only hereafter 
called "cell"") is arranged on the grid, as shown in drawing 4 . From the left-hand side 
in drawing, the width and the positive direction Xa which goes to right-hand side, and 
length and the positive direction Y boil a cell, respectively, and it is arranged one by 
one. In the 2nd memory mat 405, it intervenes, the width and the opposite direction Xb 
which goes to left-hand side from the right-hand side in drawing, and length and the 
positive direction Y boil the circumference circuit 402, respectively, and the cell group 
is arranged one by one. Namely, in the 2nd memory mat 405, as for the ceil group, 
system of coordinates are taken with the mirroring pattern of the 1st memory mat 404. 
[0033] And the cell group is arranged one by one by the 4th memory mat 407 as well 
as [ the 3rd memory mat 406 / and ] the 1 st memory mat 404 like the 2nd memory 
mat 405, respectively. 

[0034] Now. the LSI design information 107 is explained here. Having added this LSI 
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design information 107 to the system makes the nucleus of this invention. The 
information for performing the failure analysis of the position coordinate of the 
coordinate reference pattern for the LSI design information 107 determining the 
coordinate in the arrangement position of the memory mat mentioned above, wafer 
size besides size information, a chip size and memory cell size, the chip array 
information in a wafer, the number of memory mats in a chip, the number of memory 
cells in a memory mat, and a chip and the semiconductor of correction value and other 
a large number which produce with the property of each observation equipment and 
an analysis apparatus in measurement is included. 

[0035] In the FB analysis system 105, FB is analyzed with reference to this LSI design 
information 107 at any time. The advantage of having given this LSI design information 
107 is as the following. 

[0036] As the first advantage, by displaying a wafer, a chip, etc. based on design 
information, a user can analyze under the actually based display and can study a poor 
factor easily. 

[0037] Since it had the arrangement information in a memory chip and the zero could 
be taken in the memory chip to specification of FB as the second advantage, the 
accuracy of measurement has gone up. Since the coordinate like drawing 3 was taken 
with the conventional technology, the size of the slot between chips tended to 
become irregular and the error was large. 

[0038] It is being able to build the failure-analysis system of the chip of classification 
which the flexibility of a system improves in order for what is necessary to be just to 
exchange the LSI design information 1 07 for every classification of each chip as the 
third advantage, and is more easily different. 

[0039] Since the correction value when using observation equipment and an analysis 
apparatus for the LSI design information 1 07 is held as the fourth advantage, it is that 
improvement in the precision when using these equipments is expectable. 
[0040] Since the correction value when using observation equipment and an analysis 
apparatus for the LSI design information 107 is held as the fourth advantage, it is that 
improvement in the precision when using these equipments is expectable. 
[0041] The conversion of length information using the address information, the 
observation equipment, and the analysis apparatus of a cell is being able to change 
now easily and correctly by holding the size of each memory cell as LSI design 
information 1 07 as the fifth advantage. 

[0042] By having added this LSI design information 107 to the system, the 
above-mentioned advantage was acquired and the availability as a system and 
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flexibility improved. 

[0043] Table 1 and 2 is used for [III] next drawing 5 , or the drawing 9 row. and the 
data-processing step especially the data compression method, and its restoration 
method of FB are explained in detail. First, the view of the data compression method 
concerning this example and how to have compressed data are explained using 
drawing 6 , Table 1 , and Table 2. 

[0044] Drawing 6 is drawing showing the various patterns of FB in a chip. Although it is 
common to have as 1-bit information as an in-house data, using a poor bit (FB) as 1 
using a right bit as 0, in drawing 6 , the poor bit (FB) which poses a null and a problem 
in a right bit is displayed as 1 . 

[0045] Table 1 Is a table showing how each pattern of drawing 6 is compressed. 
[Table 1] 

IE I 
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[0046] Table 2 is a table showing the number of bits required when it compresses 
according to each pattern of drawing 6 . 
[Table 2] 
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[0047] By this compressing method, as shown in drawing 6 , it is characterized by 
making how performing compression for the pattern produced in a cell by dividing into 
six sorts differ, respectively. Table 1 shows how each pattern of drawing 6 is 
compressed. In addition, each pattern of drawing 6 shall be called depending on the 
way of calling indicated in the 2nd column of Table 1. 

[0048] Here, it is necessary to care about not having the information about a 
configuration pattern as how having data. Compressed data are because it is 
identifiable by taking means, such as making storing files differ etc. Improvement in a 
data compression rate can expect also at this point. Moreover, although the number of 
bits required for storing is as shown in Table 2, if FB which needs only the optimal 
storing bit according to each pattern and which should be sake [ FB ] especially 
compressed is large capacity, the effect of memory compaction will also become large 
a certain forge fire. 

[0049] Here, the technique of compressing the data actually classified in this way is 
explained using drawing 7 and drawing 9 . Drawing 7 is drawing showing the division 
method (diagonalization) of FB group. Drawing 8 is drawing showing how to have data 
of diagonalization. Drawing 9 is drawing showing the division method (vectorization) of 
FB group, and how to have data. 

[0050] In order to compress into below briefly, it is the technique called 
diagonalization and vectorization and also explains that the six above-mentioned kinds 
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of patterns can be covered. In this case, although compressibility will become bad a 
little compared with the time of compressing every six kinds in order to compress by 
two kinds, there is an advantage that an algorithm (program for realizing) becomes 
easy. 

[0051] The method of calling diagonalization divides the lump (henceforth "FB group") 
of FB into some rectangles first, as shown in drawing 7 . And FB data of each 
rectangle are compressed, as how to have data, it is shown in drawing 8 — as (x1 , y 1 . 
x2, y2) — ** — it carries out and (xl, y1), and (x2, y2) are taken as a rectangular 
diagonal coordinate Moreover, when rectangle division is carried out and it becomes a 
line chip and a pair bit chip, a head bit and a terminal point bit are used as a diagonal 
coordinate. When it becomes the isolated point, it considers as = (x1, y1) (x2, y2). 
[0052] Next, how to call vectorization is described. Some carry out line chip division of 
the FB group, and this method makes several k the data value of FB which constitutes 
the coordinate (x y) and its line chip of a head bit of each line chip, as shown in 
drawing 9 . That is, compressed data takes the form x, and (y, k). What is necessary is 
just to have data as (xy, 1). when it divides into a line chip and the isolated point arises. 
[0053] Next, the algorithm of a data compression is shown using drawing 5 , drawing 
10 , or drawing 1 3 . The algorithm of physical conversion is explained first. Physical 
conversion is transposing the information on the logical system of coordinates of 
drawing 4 to the information which arranged the memory cell unitary. 
[0054] Drawing 5 is drawing showing the outline flow of physical conversion. First, data 
are read (Step 501). Next, the LSI design data of a corresponding form is called in 
(Step 502). Next, the design information of the memory constituted by the 
above-mentioned mirroring pattern is re(Step 503) arranged to the forward direction. 
[0055] Next, the good of each bit and a defect are recorded in every one direction of 
Y from the bit at the lower left of drawing 4 (Step 504). It shifts in the direction of Y in 
1 train reading shelves and the one direction of X, and the good of each bit and 

a defect are similarly recorded in every one direction of Y. Processing will be ended if 
the good of all bits and a defect are recorded (Step 505). Next, after reading data, the 
flow to [ whole ] compression preservation, restoration, and a display is explained. 
[0056] Drawing 10 is drawing showing the flow of the method of kicking by some 
compression method usage for every configuration of FB in a chip. As for the case of 
diagonalization, length, and a horizontal line chip, in the case of vectorization, length, 
and a horizontal pair bit chip, the case of the method, i.e., a block chip, of using some 
compression methods properly for every configuration of FB in a chip which described 
drawing 10 above makes the coordinate (x y) of a head bit into a data value in more 
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detail, and, in the case of the isolated point, it is the flow chart of the method of 
making the coordinate (x y) of a bit a data value. 

[0057] However, these flow charts are for the compression to one wafer and 
restoration, and a display. Therefore, what is necessary is just to repeat this flow, 
when carrying out about two or more wafers. 

[0058] Below, an outline procedure until it uses properly and saves some compressing 
methods for every configuration in a chip using drawing 10 is explained. 
[0059] First, the form of the data to treat is recognized (Step 1001). Next, it reads 8 
bits of test datas at a time on memory (Step 1002). And in order to give a 
two-dimensional coordinate to data, a return code is put in every N bytes (Step 1003). 
However, N is the number of bits on a par with the longitudinal direction of a chip, and 
the position into which a RITAN code is put changes with forms. 
[0060] Next, the shape recognition of FB in a chip is performed (Step 1004). And in a 
block chip, diagonalization and a line chip use the compressing method properly like 
vectorization for every configuration of (Step 1004) (Step 1005). Then, a data 
compression is performed (Step 1 006). Next, it is confirmed whether the data 
compression was carried out about all the configurations in a chip (Step 1007). 
[0061] If no compression of the data in a chip has ended, the loop of (Step 1008) will 
be repeated. Moreover, if compression has ended, the compressed data for one chip is 
saved at a hard disk (Step 1009). In addition, the created compressed data does not 
need to dare give the parameter for distinguishing a configuration to compressed data, 
if a storing field is changed for every configuration in a chip. 

[0062] Next, it is confirmed whether the data of all chips were saved (Step 1010). The 
loop of supposing the preservation about all chips has not finished (Step 101 1) is 
repeated. 

[0063] Next, using drawing 1 1 , the compressing method is made to choose per chip 
and an outline procedure until it saves is explained. That is, it is the compressing 
method for choosing the optimal method of the vectorization which recognizes and 
mentioned the configuration above per chip, or diagonalization either. 
[0064] Drawing 1 1 is drawing showing the flow of the method as which the 
compressing method is made to choose per chip. The form of the data treated to 
begin is recognized (Step 1 101). Next, it reads 8 bits of test datas at a time on 
memory (Step 1102). And in order to give a two-dimensional coordinate to data, a 
return code is put in every N bytes (Step 1 103). However, N is the number of bits on a 
par with the longitudinal direction of a chip, therefore the position into which a return 
code is put changes with forms. 
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[0065] Next, the shape recognition of FB in a chip is performed (Step 1 104). Under the 
present circumstances, the number of each configurations is counted. Next, the one 
compressing method is chosen according to the situation of (Step 1 104) (Step 1 105). 
That is, in one chip, the total capacity of the line chip before compression chooses the 
technique of vectorization, when many [ compared with other configurations ], and the 
technique of diagonalization is chosen when there is much total capacity of the block 
chip before compression. Since in the case of the isolated point the form of 
preservation data is the same as (x, y) whichever it uses the technique, you may make 
which technique choose. The technique of reduction to diagonal form is made to 
choose in this example. And a data compression is performed (Step 1106). 
[0066] Next, the compressed data for one chip is saved at a hard disk (Step 1 107). 
Next, it is confirmed whether preservation of the data for one wafer finished (Step 
1 108). The loop of if data preservation of all chips is not settled yet (Step 1 109) is 
repeated. You may transpose to the method as which the compression method is 
made to choose it for every wafer. Next, restoration and a display of compressed data 
are described using drawing 12 . It lets the following data processing pass, and an 
operator can show circuit tester data on display, and can analyze the distribution of 
FB now. 

[0067] Drawing 12 is drawing showing the reconstitution of data for one wafer, and the 
flow about a display. Especially as this example, the example which used CRT of the 
480 pixel 640 pixels wide of ^^^^ is shown as display. 

[0068] The compressed data for one wafer is called fi^om a hard disk (Step 1 201). Next, 
in order to carry out a high-speed screen display, the work called pixel conversion is 
done (Step 1202). And the coordinate searched for is displayed (Step 1203). 
[0069] Below, it supplements about pixel conversion. This pixel conversion is 
performed only using compressed data. Depending on the specification of a wafer (by 
the case of a chip with the storage capacity of one mega, the length of a chip is 2048 
bits and width is a 150 chip grade per 512 bits and 1 wafer), one memory cell may be 
unable to be displayed by 1 pixel by the relation of the resolution of CRT. Then, 
picture compression is carried out and the whole wafer is displayed. The processing at 
this time is pixel conversion. 

[0070] Length of a chip is carried out, and when a m bits long and n bits wide chip 
gives a wafer indication of this processing, the reduced display of the width is carried 
out to 1/t 1-/s. Therefore, on CRT, a s bits long and t bits wide field is displayed by 1 
pixel. Then, when at least 1 bit of FB(s) is contained in this field, this whole field is 
displayed as a FB field. What is necessary is to break the diagonal coordinate of 
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compressed data by number-of-bits k per pixel, respectively, and just to search for 
the coordinate on CRT (x1 / y1 [ k and ]/k; x2 / y2 [ k and ]/k), if block chip data (x1. 
y1, x2, y2) are mentioned as an example as real processing. 

[0071] Next a compressive detailed algorithm is explained using drawing 1 3 , This 
method was what divides the compressing method for every configuration of FB. and 
performs a data compression efficiently, as mentioned above. That is, it is the most 
efficient compression method that changed the method of preservation for six kinds 
of every patterns of FB. Here, the concrete compression algorithm for it will be shown. 
[0072] Drawing 1 3 is drawing showing the detailed flow in the case of performing a 
data compression for every configuration of FB in a chip. Here, how to take a 
coordinate follows drawing 3 . Therefore, let a zero be the bit of the lower left edge of 
drawing 4 . Although this method makes the compressing method choose for every 
configuration of FB in a chip and performs a data compression efficiently, it may make 
the compressing method choose per a wafer unit and chip. 

[0093] The data first obtained from the circuit tester are read, and a two-dimensional 
coordinate is given to all bits (Step 1301). And initial value 1 is given to Variables k, p, 
and r, and initial value 0 is given to Variable q (Step 1302). Next, the value (0 or 1) of a 
bit is read sequentially from the zero (0 0). and it continues (Step 1303) reading until 
the value of a bit is set to 0. It investigates whether all bits are 0 to the read bit (Step 
1304). 

[0074] If this condition is not satisfied, the coordinate of the bit whose value is 1 is set 
to A (i, j). and it investigates whether it is the bit A(i+k, j) = 1 (however. k= 1) on the 
right of the A (i, j) (Step 1305). If this condition is satisfied, the value of k is updated 
one time (Step 1306), and this operation will be repeated until the value of A (i+k, j) is 
set to 0. And it investigates whether it is k= 1 when the value of A (i+k, j) is set to 0 at 
(Step 1305) (Step 1307), and is [0075]. If this condition is satisfied, the value A(i, j+p) 
= 1 (however, p= 1) right above A (i, j) will be investigated (Step 1308). This operation 
is repeated until it will update the value of p one time (Step 1309) and will be set to A(i, 
j+p) = 0, if it is A(i, j+p) = 1 . If it investigates whether it is p= 1 at the time of A(i, j+p) = 
0 (Step 1310) and conditions are satisfied at (Step 1308), compressed data A (i, j) will 
be created as isolated-point data (Step 1311), and it is [0076]. This data is saved 
(Step 1312). And the value of the data of the compressed field is rewritten from 1 to 0 
(Step 1 31 3). If it becomes p!=2 at (Step 1 31 4), compressed data A (i, j, p) is created as 
vertical line chip data (Step 1315), and data are saved (Step 1312). 
[0077] And the value of the data of the compressed field is rewritten from 1 to 0 (Step 
1313). If it investigates whether it will be the value A(i, j+p) = 1 (however, p= 1) right 
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above A (i J) if it becomes k!=l at (Step 1 307) (Step 1317) and conditions are satisfied, 
the value of p is updated one time (Step 1318). and this operation will be repeated 
until it is set to A (i, j+p)!=1. If set to A (i, j+p)!=1, it will investigate whether it is p= 1 
(Step 1319). If conditions are satisfied, it wiir investigate in k= 2 (Step 1320). 
[0078] Supposing conditions are satisfied, horizontal pair bit chip data are created 
(Step 1311), compressed data A (i, j) is created (Step 1321), and data are saved (Step 

1312) . And the value of the data of the compressed field is rewritten fi^om 1 to 0 (Step 

1313) . If it becomes k!=2 at (Step 1307), compressed data A (i, j, k) is created as 
horizontal line chip data (Step 1322), and data are saved (Step 1312). 

[0079] And the value of the data of the compressed field is rewritten from 1 to 0 (Step 
1313). If it investigates whether it will be A(i+r, j+q) = 1 (however, r= 1, q= 0) if it 
becomes p!=1 at (Step 1 319) (Step 1323) and conditions are satisfied, the value of q is 
updated one time (Step 1324), and this operation will be repeated until it is set to A 
(i+r, j+q)!=1. And if set to A (i+r, j+q)!=1, it will investigate whether it is p=q (Step 1325), 
and it is [0080]. If conditions are satisfied, the value of r will be updated one time 
(Step 1326), and it will be made q= 0 (Step 1327). If it will investigate whether it is p= 1 
if it becomes p!=q (Step 1328), and conditions are satisfied, the continuation number 
of bits of X on the basis of A(i, j) = 1 and the direction of y will be compared, and the 
line chip data of the longer one will be created (Step 1329). This data is saved (Step 

1312) and the value of the data of the compressed field is rewritten fi^om 1 to 0 (Step 

1313) . 

[0081] If it becomes r!=1 at (Step 1328), compressed data A (i, j, i+r -1, j+q -1) will be 
created as block chip data (Step 1322). And this data is saved (Step 1312) and the 
value of the data of the compressed field is rewritten from 1 to 0 (Step 1313). It 
investigates whether at (Step 1304), when the value of all bits was 0, the compressed 
data for one chip was saved at the hard disk (Step 1331), and all the data in a wafer 
were saved (Step 1 332). If conditions are satisfied, it will mean that the data for one 
wafer were compressed (Step 1332). <BR> [0082] If conditions are not satisfied (Step 
1332), the above-mentioned operation is repeated about other chips. In addition, it is 
necessary to care about making it save at a respectively separate storage region in 
the case of all data preservation. 

[0083] The defect of a chip is displayed below on [IV] how, and it explains advancing 
analysis. An operator searches FB data about a desired wafer by specifying a form, a 
lot number, a wafer number, etc. It is restored from the state where it was 
compressed and the searched data are shown on display. 

[0084] A display format is shown in drawing 27 from drawing 14 . First, the screen 
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composition of this system is explained using drawing 14 . Drawing 14 is drawing 
showing the composition of the screen of the system displayed on display. As shown 
in drawing 14 , the analysis screen of this system is mainly divided into four. 
[0085] The display of the portion which wants to analyze the main screen 1401 is 
made. The measurement conditions (supply voltage, operating temperature, access 
time, ...) of the data (a form name, Lot No, Wafer No, size, ...) about a thing and a circuit 
tester currently analyzed are displayed on the sub screen 1 (1402). The category in a 
wafer (classification performed for the chip in the wafer for inspection) etc. is 
displayed on the sub screen 2 (1403). The mat composition in a chip etc. is displayed 
on the sub screen 3 (1404). Moreover, a subwindow is also opened if needed. 
[0086] Now, the advantage of displaying the measurement conditions of the test 
displayed on the sub screen 1 (1402) is explained here. The defect of a semiconductor 
can roughly divide into the defect who there is a problem and is generated in a setup 
of specification values of the measurement conditions of a circuit tester, such as 
supply voltage and measurement temperature, and the defect generated by the 
problem on a manufacture process. It becomes important that a poor number will 
increase, or it will decrease, or will investigate the cause if the former is made into 
what conditions when a defect occurs within the specification value of each 
measurement conditions. Therefore, a test condition etc. is displayed on the sub 
screen 1 (1402). 

[0087] And what was measured within the specification value by displaying conditions, 
the thing measured out of the specification value, or since it becomes clear, it is 
efficiently analyzable. For example, when you measure as a specification value, 
suppose that FB occurred. Then, in order to investigate the cause of generating of FB, 
only the value of supply voltage narrows width of face of a specification value, and 
compares the difference. If FB has newly occurred, it will think because the margin of 
supply voltage is insufficient. 

[0088] In contrast, if new FB has not occurred even if it changes the specification 
value of supply voltage, it measures by changing the value of other measurement 
conditions and the same result is obtained by all measurement, it will be thought that 
this FB has a problem on manufacture processes, such as a foreign matter and poor 
appearance. 

[0089] Now, below, an example actually explains the case where failure analysis is 
performed, using drawing 15 or drawing 18 . Drawing 1 5 is drawing having shown the 
example of a distribution display of FB on the wafer displayed on display. Drawing 16 is 
drawing having shown the example of a distribution display of FB in the chip displayed 
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on display. Drawing 1 7 is drawing having shown the example of a distribution display of 
FB in the nnat displayed on display. Drawing 18 is drawing having shown the example of 
a distribution display of FB in the shot displayed on display. 

[0090] As shown in drawing 1 5 , a wafer overview is shown and the distribution of FB 
in each chip is displayed into it. An operator chooses a chip display from menus and 
specifies a desired chip using a mouse etc. out of the sub screen 2 (1501). 
Specification of a desired chip displays a chip overview as shown in drawing 16 . The 
distribution of FB in this chip is displayed on a chip overview. The mat composition in 
a chip is shown in the sub screen 3 (1601). and a mat overview as shown in drawing 17 
is displayed by an operator's choosing a mat display from menus and specifying a 
desired mat with a mouse etc. fi^om the sub screen 3 (1601). 

[0091] Moreover, if a shot display is chosen from menus 1503 and a desired chip is 
chosen on the sub screen 1 (1501), a shot including the specified chip as shown in 
drawing 18 will be displayed. Here, a shot is an aligner and is an exposure unit which 
exposes two or more chips at once. Moreover, in case it displays like the above, as it 
is shown in drawing 3 , the intersection of a Y-axis, the X-axis, and a Y-axis is made 
into a zero for left-hand side by being set the X-axis as a cage hula side (portion of 
the bottom where the wafer is even). The case of a wafer display of the number which 
shows the chip position on a wafer is making the position of the chip in the wafer 
currently displayed ascertained in 1504 and a chip display of 1505 by displaying 1602 
and 1 603, respectively for what analyzes. 

[0092] From same viewpoint, in the mat display, the mat position in a chip was 
displayed on 1 701 and 1 702, and it has presented an analysis person's facilities with it. 
[0093] Now. when an analysis person next wants to use drawing 19 or drawing 20 and 
to know detailed FB distribution of a bit unit, the case where an expansion function is 
used is explained. Drawing 19 is drawing having shown the example which carried out 
the enlarged display of the distribution of FB in the chip displayed on display. 
[0094] When operators are screens, such as a wafer display and a chip display, and 
want to expand this enlarged display function in part, it is a function made to expand 
and display. If a desired portion is specified with a mouse when an operator wants to 
expand a part on screens, such as a wafer display and a chip display, as shown in 
drawing 19 , an enlarged display screen will newly be opened. 

[0095] When gathering and displaying a dilation ratio furthermore, it can change freely 
by specifying the dilation ratio button 1901 in the screen upper part with a mouse. On 
a screen, since the coordinate (1902 1903) based on design information (x y) is 
displayed, the position of FB can be checked easily. When a dilation ratio is changed, 



-18- 



the display of a coordinate also changes according to it. This expansion function Is 
possible from a wafer display, a shot display, a chip display, a mat display, a 
superposition display, and any screen. 

[0096] Next, a scale function is described using drawing 20 . Drawing 20 is drawing 

having shown the example which displayed the scale displayed on display. 

[0097] An operator's specification of a scale function displays the ruler 2001 as shown 

drawing 20 on an analysis screen. This ruler is effective In being able to change a 
direction and a position Into In-every-directlon slanting freedom, and checking the 
range of FB, bit size, a mat interval, etc. Moreover, this ruler can be expressed as any 
screen of a wafer display, a shot display, a chip display, a mat display, a superposition 
display, and an enlarged display. The graduation of a ruler suits the representative 
fraction of each display screen, and the graduation of a ruler is changed whenever It 
changes an analysis screen. 

[0098] A superposition function is described using [v] next drawing 21 , and drawing 
22 . A superposition algorithm is described using introduction and drawing 21 . Drawing 
21 is the conceptual diagram having shown the method of superposition. 
[0099] First, the compressed data on the same wafer saved in the database is called 
by two chips, and it returns to the state before compression, 0 [ i.e., ], and 1 data on 
memory. And the following work is done. Drawing 21 is asked for the value of the cell 
comrade to whom Chips A and B correspond so that it may be shown, next — if what 
called the compressed data of another chip and was changed Into 0 and 1 data from 
the database is set to C — before — having asked (A+B) — it asks for the sum of the 
value of C Hereafter, one by one, from a database, compressed data Is called and 
same processing is performed. If what was finally called for is set to END, the value of 
each cell of this END shows the chip number of sheets which FB generated in the 
same cell position among the chips which carried out superposition. The result which 
piled up the chip in the same wafer by this processing can be obtained. When carrying 
out a screen display of the above-mentioned result, a foreground color is changed 
with the value (lap number of sheets) (2101) which each cell shows, and a lap state is 
clarified. 

[0100] As mentioned above, what is necessary is to call the data of the chip in the 
homotopic of a different wafer one by one. and just to perform processing which 
stated above, and same processing, when performing superposition between wafers, 
although the chip superposition In the same wafer was described. These processings 
are performed and screens, such as a wafer which is described below, a shot, and a 
chip, are created. 
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[0101] Now, an analysis feature called the shot unit superposition in a wafer is 
explained using drawing 22 . Drawing 22 is drawing showing the example which piled up 
and displayed the distribution of FB on the shot unit displayed on an output unit. 
[0102] As mentioned above, in an aligner, two or more chips are exposed at once. The 
exposure unit was called shot. Here, the case where 2 ^^^^^^s is exposed at once is 
explained. If a defect and a foreign matter exist on the photo mask used for exposure, 
FB will appear repeatedly in the same position in a shot. An operator will open the 
shot superposition window which piles up and displays the distribution of FB every 
shot 2201 in the wafer, if a shot unit superposition function is specified looking at a 
wafer overview. In the window, the chip appearance and the distribution situation of 
FB in each chip are displayed. 

[0103] Moreover, in case the distribution of FB is shown, a color and a mesh are 
divided and displayed according to several j of FB which exists in the same part. To 
the shot total i, the method of presentation calculates j/i, carries out the value for 3 
minutes, for example, and is a frog (2202, 2203, 2204) about a color, a mesh, etc. for 
every range. 

[0104] If it does in this way, since it turns out that FB has occurred repeatedly for 
every shot, by investigating the applicable part on a mask, the probability that a defect 
and a foreign matter can be discovered increases on a photo mask, and the part where 
j/i is large can obtain a suitable result more. 

[0105] Next, an analysis feature called chip unit superposition is explained using 
drawing 23 . Drawing 23 is drawing showing the example which piled up and displayed 
the distribution of FB on the chip unit displayed on an output unit. 
[0106] If defects, such as an error or a shortage of a margin, are in the design of a 
circuit pattern, FB will occur repeatedly in the same part in a chip. An operator will 
display the distribution situation of FB every chip 2301 in the wafer, if a chip unit 
superposition function is specified looking at a wafer overview. And in case the 
distribution of FB is shown, the same method of presentation as shot unit 
superposition is used. However, the shot total i turns into a chip total here. When the 
value of j/i is large, it is thought that there is a defect on a design in an applicable part, 
and poor factors, such as defects, such as an error or a shortage of a margin, may be 
more appropriately discovered to the design of a circuit pattern by improving a design 
here. 

[0107] Next, an analysis feature called wafer unit superposition is explained using 
drawing 24 . Drawing 24 is drawing showing the example which piled up and displayed 
the distribution of FB on the wafer unit displayed on an output unit. 
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[0108] For example, if fault is in membrane formation equipment and there are 
abnormalities of membraneous quality or thickness, it will incline toward the wafer side 
interior division cloth of FB, and 2401 will come out. Such deviation of FB can be 
actualized by piling up the distribution of FB on two or more wafers. In this invention, 
an operator can perform wafer unit superposition using the above-mentioned window 
for the whole wafer display by specifying the name of article of the wafer (plurality) for 
which it asks, a lot number, and a wafer number. When membrane formation equipment 
is checked when the abnormalities of membraneous quality or thickness are found, 
and after [ membrane formation ] thickness or membraneous inspection is being 
conducted by the superposition of FB, a poor factor may be more appropriately 
discovered by checking test equipment itself or management specification. 
[0109] The technique called grouping is described using [VI], next drawing 25 . 
Drawing 25 is drawing showing the flow which showed the procedure of grouping. 
[01 10] Although FB group was divided in order to perform a data compression 
efficiently, the data compression method concerning this invention is technique in 
order for this each of that was divided to make it recognize that it was the same FB 
group. Thereby, in case matching analysis of circuit tester data and other 
measurement data, for example, foreign matter data, is performed, it becomes clear 
under the influence by one foreign matter how many FB(s) occur. This processing 
creates compressed data, before it saves compressed data in a database, it may be 
performed, and in case it actually compares and data are transmitted to analysis or 
observation equipment, you may perform it. 

[0111] First, the saved compressed data is called one by one. Next, Gmax=1 is set up 
as initial value (Step 2501). And it investigates whether the value of a flag is FA=0 
(Step 2502). If it becomes FA=0, it will investigate whether there are data B which 
touch the right-hand side of Data A (Step 2503). 

[0112] If there are touching data B. the value of GB which is the group No of B will 
investigate whether it is 0 (Step 2504). The value of Gmax will be substituted for GA 
and GB which are the group No of A if it becomes GB=0 (Step 2505). Next it 
investigates whether there are data 0 which touch A bottom (Step 2506). If it is, the 
value of GC which is the group No of C will investigate whether it is 0 (Step 2507). 
[01 13] The value of Gmax will be substituted for GC if it becomes GC=0 (Step 2508). 
And the value of Gmax is updated one time (Step 2509). Finally, the value of FA is 
changed into 1 from 0 (Step 2510). At (Step 2506), if there are no data C which touch 
A bottom, the value of Gmax will be updated one time (Step 2509). 
[01 14] And the value of FA is changed into 1 from 0 (Step 2510). The value of GC will 
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be substituted for GA and GB if it becomes GC!=0 at (Step 2507) (Step 251 1). And the 
value of FA is changed into 1 from 0 (Step 2510). Moreover the value of GB will be 
substituted for GA if it becomes GB!=0 at (Step 2504) (Step 2512). 
[01 1 5] Next, it investigates whether there are data C which touch A bottom (Step 

2513) . If it is, GC will investigate whether it is 0 (Step 2514). The value of GB will be 
substituted for GC if it becomes GG=0 (Step 2515). And the value of FA is changed 
into 1 from 0 (Step 2510). GB<=GC will be investigated if it becomes GC!=0 at (Step 

2514) (Step 2516). 

[0116] The value of GB will be substituted for GC if this inequality is materialized 
(Step 2515). And the value of FA is changed into 1 from 0 (Step 10). GC value will be 
substituted for GA and GB if it becomes GB>GC at (Step 2516) (Step 2517). And the 
value of FA is changed into 1 from 0 (Step 2510). At (Step 2503), if there are no data 
B which touch the right-hand side of A, it will investigate whether there are data C 
. which touch A bottom (Step 2518). 

[0117] If there are touching data C, the value of GO will investigate whether it is 0 
(Step 2519). The value of Gmax will be substituted for GA and GC if it becomes GC=0 
(Step 2520). And the value of Gmax Is updated one time (Step 2509), and the value of 
FA is changed into 1 from 0 (Step 2510). The value of GC will be substituted for GA if 
it becomes GCf=0 at (Step 2519) (Step 2521). 

[0118] And the value of FA is changed into 1 from 0 (Step 2510). The value of Gmax 
will be substituted for GA if there are no data C which touch A bottom at (Step 2518) 
(Step 2522). And the value of Gmax is updated one time (Step 2509), and the value of 
FA is changed into 1 from 0 (Step 2510). If it becomes FA!=0 at (Step 2502), reading 
data is continued until the value of the flag of all data is set to 1 . Operation will be 
stopped if the flag of all data becomes one (Step 2523). 

[0119] The function to presume the poor cause is explained from the configuration 
distribution of FB using [VII] next drawing 26 , and drawing 27 . Drawing 26 is drawing 
showing the example of a display of the distribution configuration of FB displayed on 
an output unit (the 1). Drawing 27 is drawing showing the example of a display of the 
distribution configuration of FB displayed on an output unit (the 2). 
[0120] The information based on an expert's knowledge or the past analysis result is 
contained in the poor cause database. If an analysis person specifies a poor cause 
presumption function first, specifies desired FB or desired FB group and searches 
data dace, the item considered to be the cause which caused FB will be outputted. 
For example, if the cell is specified and a database is searched like drawing 26 (A) 
when only one memory cell in a chip is FB, an indication called foreign matter adhesion 
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will be given on a memory cell. Moreover, the poor cause displayed here always is not 
restricted in one item, but case [ like drawing 27 ], two or more items may be 
displayed. Drawing 27 shows that foreign matter adhesion, a circumference circuit (B), 
and (C) are short-circuit or an open circuit at a part for a line chip intersection (A). 
This poor item can also give and display priority from the past analysis result. When a 
poor cause, a poor process, etc. are clear from this result, the result is fed back to its 
related post. 

[0121] The function of the observation system using the electron microscope (it 
abbreviates to "SEM" hereafter) etc. is explained using [VIII]. next drawing 28 . 
Drawing 28 is drawing showing the coordinate reference point in a chip. 
[0122] A representation point is extracted based on results, such as analysis of FB 
data, and comparison analysis of FB data, and dust-particleHnspection data / 
visual-inspection data. And the coordinate of the representation point is computed 
and the data of a coordinate are sent to the data processor attached to SEM etc. 
Since the system of coordinates in a chip change with each test equipment (a circuit 
tester, dust-particleHnspection equipment, visual-inspection equipment, SEM, laser 
beam microscope, etc.) at this time, an error will arise in having performed simple data 
transfer and data matching. That is, there is a reference pattern 401 for deciding the 
coordinate in a chip as shown in drawing 4 in a chip, and where [ in the pattern ] is 
made into a reference point changes with each equipment. Therefore, the coordinate 
of the coordinate reference point of each equipment and the relative error between 
each equipment are beforehand computed from design information, and the 
information is registered into the database. And in case matching analysis with a data 
transfer or other data is performed, a part for the error between system of 
coordinates is amended, and coordinate calculation is performed. 
[0123] For example, when transmitting the coordinate of a certain memory cell to 
SEM which is observation equipment 109 and observing it after an analysis person 
analyzes with the FB analysis system 105 in drawing 1 , data transfer is performed 
after performing the following processings. First, FB data are changed into a 
substance coordinate from a logic coordinate. Furthermore, an error with SEM is 
amended, that is, the substance coordinate [ in / a circuit tester / as shown in 
drawing 28 ] (2801 (x y)) of FB — correction value ~ ** (2802 (a, b)) — the formula 
of the following / coordinate / FB / (X. Y) / (2803) / in SEM system of coordinates / 
if it carries out ] — giving — **** 
[0124] 

[Equation 1] (X.Y)=(x.y)+(a.b) 
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[0145] Therefore, the value of (x+a, y+b) will be transmitted What is necessary is just 
to perform coordinate transformation by the same method, in case matching with 
other data is performed. In SEM, the applicable position on a wafer or a chip is 
observed based on the obtained coordinate data. And it is made clear by observation 
whether there are a foreign matter and a blemish on a representation point and the 
outskirts of it. Thus, that amendment to each equipment can be performed 
systematically was the advantage which made LSI design Information 107 the 
requirements for the structure of a system. 

[0126] Since the semiconductor device is making the layer structure on the occasion 
of observation, it is necessary to remove the some layers upper part if needed. 
Furthermore, when abnormalities, such as a foreign matter and a blemish, cannot be 
checked as a result of observation, the layer currently observed Is removed and the 
lower layer is observed. In addition, the means to remove has the well-known 
technique called etching, and this invention can also be performed by using etching 
that there is nothing inconvenient. Moreover an observation picture is saved through 
a data processor at a suitable storage, for example, a hard disk, an optical disk, etc. On 
the occasion of preservation, the identifier which becomes settled in only is given to 
observation image data at least within a storage. In addition, you may perform 
calculation of a representation point by the data processor. 

[0127] Furthermore, If observation equipment Is equipment which can obtain not only 
SEM but the suitable scale factor for observation, it Is good anything. The component 
will be analyzed if mixing of a foreign matter or an Impurity is seen when It observes by 
SEM etc. The analysis itself may be performed within equipments, such as SEM, and 
another equipment may perform it. When another equipment performs, it can transmit 
through a network, or coordinate data is recorded on a portable storage and it enables 
it to pass it. as an analysis apparatus — an energy-dispersion type X-ray 
spectroscope (in drawing 1 , it abbreviates to "EDX" and is displaying), a REZAMA 
spectroscope (In drawing 1 , It abbreviates to a "laser mass" and is displaying), and 
infrared absorption — a spectrum — there is a spectroscope (in drawing 1 , it 
abbreviates to a "infrared spectroscopy" and is displaying) etc. 

[0128] By inputting the function and lot number which direct the function to manage 
the inspection career of a wafer, the process which inspects to a degree, the content 
of inspection, etc., and a wafer number using [IX], next drawing 29 explains the 
function which acquires the content of inspection of the past of the corresponding 
object. Drawing 29 Is a conceptual diagram of a system which manages the inspection 
career of a wafer using an IC card and a computing system, and directs an Inspection 
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process and the content of inspection. 

[0129] First, when conducting a dust particle inspection, visual inspection, etc., it 
inputs into the storage (for example, IC card 292 with a display function) which could 
carry the inspection process, the verification condition, the content of inspection, the 
inspection result, etc., and was equipped with the display function in the case of 
inspection. Its work top is also convenient, If the storage is made to accompany the 
inspected lot and it carries, thus — if it carries out — the display on an IC card — or 
the inspection history of a lot or a wafer can acquire now easily by the output unit 294 
of a computing system 295 Or the content of inspection of the past of the object 
which corresponds from an output unit 294 can be known by storing this in the 
inspection history data base 297 by inputting a lot number and a wafer number fi^om 
the keyboard 296 of a computing system 295. Moreover, using the inspection process 
of a computing system, and the content directions program of inspection, with the 
data memorized by this storage, it can determine whether conduct the content of 
inspection conducted at future processes, and the inspection itself, the planning for 
inspection can be omitted by this automation, and it becomes improvement in working 
capacity. 

[0130] For example, a dust particle inspection is conducted at a membrane formation 
process, when more foreign matters than the criteria decided beforehand are 
detected, it restricts, and employment of conducting visual inspection after the 
photolithography process completion just behind it is attained. Thus, it becomes 
possible to analyze whether pattern formation was affected by foreign matter 
adhesion by applying. Moreover, since only the lot or wafer to which the foreign matter 
adhered mostly unusually should conduct visual inspection, when the inspection speed 
of visual inspection is slower than the inspection speed of a dust particle inspection, it 
becomes possible to Judge the lot which should carry out visual inspection, and a 
process. 

[0131] The function of the matching analysis of [X], next FB data, and 
dust-particle-inspection data / visual-inspection data is explained. 
[0132] First, an operator specifies the function of the comparison analysis of FB data, 
and dust~particle-inspection data / visual-inspection data. By inputting conditions, 
such as a form name of the lot/wafer to analyze, wafer size. Lot No, Wafer No, and an 
assay date, and searching a database It becomes clear how many FB(s) have occurred 
under the influence of a foreign matter or a blemish by calling desired data and 
comparing the cell position coordinate used as the position coordinate which the 
foreign matter and the blemish attached, and FB. Thereby, it can perform narrowing 
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[ of a poor cause and poor generating process ] down. Furthermore, what is necessary 
is just to transmit a desired coordinate to observation equipment or an analysis 
apparatus, when performing detailed analysis. In this matching analysis, since system 
of coordinates change with each test equipment as stated before, coordinate 
comparison is performed, after unifying system of coordinates. 
[0133] 

[Effect] According to this invention, early investigation of a poor cause can be 
performed, the defect generated intensively is prevented, and improvement in the 
product yield can be aimed at now. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fundamental concept view of the failure-analysis system 
concerning this invention. 

[Drawing 2] It is the conceptual diagram showing the detailed composition of FB 
analysis system. 

[Drawing 3] It is the outline **** view of the chip arranged on the wafer 

[Drawing 4] It is drawing showing the composition in a chip. 

[Drawing 5] It is drawing showing the outline flow of physical conversion. 

[Drawing 6] It is drawing showing the various patterns of FB in a chip. 

[Drawing 7] It is drawing showing the division method (diagonalization) of FB group. 

[Drawing 8] It is drawing showing how to have data of diagonalization. 

[Drawing 9] It is drawing showing the division method (vectorization) of FB group, and 

how to have data. 

[Drawing 10] It is drawing showing the flow of the method of using some compression 
methods properly for every configuration of FB in a chip. 

[Drawing 11] It is drawing showing the flow of the method as which the compression 
method is made to choose per chip. 

[Drawing 12] It is drawing showing the reconstitution of data for one wafer, and the 
flow about a display. 

[Drawing 13] It is drawing showing the detailed flow in the case of performing a data 
compression for every configuration of FB in a chip. 

[Drawing 14] It is drawing showing the composition of the screen of the system 
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displayed on display. 

[Drawing 1 5] It is drawing showing the example of a distribution display of FB on the 
wafer displayed on display. 

[Drawing 1 6] It is drawing showing the example of a distribution display of FB in the 
chip displayed on display. 

[Drawing 1 7] It is drawing showing the example of a distribution display of FB in the 
mat displayed on display. 

[Drawing 1 8] It is drawing showing the example of a distribution display of FB in the 
shot displayed on display. 

[Drawing 19] It is drawing showing the example which carried out the enlarged display 
of the distribution of FB in the chip displayed on display. 

[Drawing 20] It is drawing showing the example which displayed the scale displayed on 
display. 

[Drawing 21] It is the conceptual diagram showing the method of superposition. 
[Drawing 22] It is drawing showing the example which piled up and displayed the 
distribution of FB on the shot unit displayed on display. 

[Drawing 23] It is drawing showing the example which piled up and displayed the 
distribution of FB on the chip unit displayed on display. 

[Drawing 24] It is drawing showing the example which piled up and displayed the 
distribution of FB on the wafer unit displayed on display. 

[Drawing 25] It is drawing showing the flow which shows a grouping procedure. 
[Drawing 26] It is drawing showing the example of a display of the distribution 
configuration of FB displayed on display (the 1 ). 

[Drawing 27] It is drawing showing the example of a display of the distribution 
configuration of FB displayed on display (the 2). 

[Drawing 28] It is drawing showing the coordinate reference point in a chip. 
[Drawing 29] It is the conceptual diagram of a system which manages the inspection 
career of a wafer using an IC card and a computing system, and directs an inspection 
process and the content of inspection. 
[Description of Notations] 

101-110 — Configuration block of this invention 

201-212 — The main configuration blocks of FB analysis system 

401-408 — The main composition of a chip 

501-505 — Processing step of physical conversion 

1001-1011 — Processing step of compression of the data in the technique of 
choosing the compressing method for every distribution configuration of FB 
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1 101-1 109 — Processing step of compression of the data in the technique of 

choosing the compressing method for every chip 

1201-1203 — Processing step of a data restoration display 

1301-1325 — Processing step of the data compression method (detail) 

1401-2001 — Contents displayed on display 

2101 — Lap number of sheets of a chip 

2201-2401 — Contents displayed on display 

2501-2523 — Grouping processing step 

2801-2803 — Coordinate reference point in a chip 



[Translation done.] 
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[ 0 0 6 4 ] HI 1 . ^ ^-ma^cjlffiri ^il!R^ 1± 
«©IS^*?f ^ (xf- >:/l 1 0 1 ) o -XCc-f X hf^- 

2) . -eUT. f=^-^tC2;j^M©^}^/cif-2>/c«?), N 
h»C';^->:3- F;SrAn€> (X'^^:;r^'l 1 0 

3) o tcfclj. N(*. ^vy'<om'n\^^cm^):^v VWCC 

[0065] ;j^tc. ^ :/i^<D F B(Dm\kmm^'i=i 

(Xt^':; ^'•l 1 0 4) o CO^^. ^f^WO^^tf^Zy V 

ri>. A^c. {7.Tvy'\ 10 4) cottaccjjT.Dr. n 

ai^*l"OiStR-r^ (X^':;>^1 1 05) . o^O. 1 

^ffll^r^>iS^r^-^0?fJ^35>^ (x. y) <t|5lD^j:cD 

^tf^ (Xf-':;'7-l 106). 
[0 06 6] >Xtc, 1 :7*^OGESl7'--^^^^--Kf' 
^X^tCffii?^^ (X7-^:^:7-l 1 07) o I'^ct 
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1 1 0 8 ) « Lx. t,fc±=^ V v'<D^- ^UUm-^K 
^K^Uij^-r^ich (^T^'r-jrfl 10 9) (D)\^-v'^WOi& 

[0 067 ] ^1 2«/ 1 '^x/^5>O^-^0D^I7UfcJ: 

X\%. #^c, «^igg4ur. *^*SE4 8 0 f^-fe;Hi6 lo 
4 0 b-iJ7-feJl'OCRT*ffll^/cW^^-ro 
[ 0 0 6 8 ] v'A- F'T 1 :«:y^^(DJE^i'r- 
^^ri^tBT (Xt^^:; r;*! 2 0 1 ) « ^XCC, iSot^ciBHa 

1 2 0 2 ) o ^ . *«?>/cffi«*«^-r 
1 2 0 3 ) c 

^ o CRT (OmmmomWXl ^ v> ( 1 ^ :^'<Difitg#M 

:7'<Di#^r, ^ :7'<DjBJ^i 2 0 4 8 tf h , 20 
m:^^'5 1 2 b;; 1 »^^>'N&/cf) 1 5 0^ ^/r^'fiS) 

[0070] C oymWiX. m.m \^ v h«n b' v V (O^ v 

/ 1 CC»ha^T>5 . ^(Dfc^ . C R T_tiC s b 

^K:C:t7^-^ (x 1 . yl. x2. y2) ^m^ChVf^ 

t. EMf'-^mftM^^^-en-eniiii^^/cocDb' 

':r h^k-CSdO, CRT±CDJ^S (x l/k. yl/ 
k, x2/k, y 2/k) ^:^2i>n{3:^l^o 

[007 1 ] ;xic. 0 1 3 \sm<Dmwj:r)\^ 

CC. FBCD#iJ<;^«tCii^f£^»C:f. t^- ^Slf ^?J!l^ 
[ 0 0 7 2 ] la 1 3 t^. ^ v y*rtCDF BCOffJt^fib^CT^- 

[0093] 3fe-rf-><>3&^6ff e>nA:7^-^:S:^^ii 
:^br-.. hCc2^X7cM^*J#/c#S (>C'^-^:/l 3 0 50 
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fc^mci t^mmmo ^mc'&i> (xr- :7' 1 3 o 2 ) . 
^xcc. ( 0 . 0 ) t^^mifCi:^^ b<Dm ( 0 */c» 

^ {T.'rvV^X 3 0 3). ^A/cb'-^ hCCStb. :^rcD 
b:. h:6i5 0^^^7&:»ii-<^ (^7=^ ^r7*l 3 0 4) o 
[0 07 4] 4)LC:(D^f4^:(rs^2:L^j:i;:tn«. ffi3(f5ir 
^^b-:; hCDJlS^A ( i . j ) <hL/^CDA ( i . 
j ) <oaR<Z)by hA ( i +k. j)=l(/c/cLk = 
1 ) r*5>!^>SS^S <Xf^7:/l 3 0 5) o *>OCCD^ 

kOffi^lMSfb (X^^:;yi30 
6) . A (i+k. (Dmi^O^CU^^X^(r>m^^ 
I^Oil-To -eur. (X'r^»:7-l 3 0 5) TA ( i + 

k, (om^^^K.f^'ofct^. k= ir^-Si^p^iia^ 

(Xt^^:;^ 1 3 0 7). 

[0 07 5] C(D^f*:6^^S:^ni^. A ( i , j ) <DK 
±CD«iA ( i . j + p ) = 1 (/c/cL/. p = 1 ) 
6(X7=*^:;'7*1308)„ 4>L. A(i. j+p)=l 
^^>n«. pCDti^lMSPfO (X7";'::'*l 3 0 9) . A 
<i. j +p) =Ok:«c^*'Cc:(D»flF*iiS0il'ra 
(^T.'r-jrfX 3 0 8) r\ A ( i . j + p) =0CD<h . 

p= ixh^t^m^^ iy.'rvv'x 3 10). %.^t^ 
mL'ttl\mtL}^^f-'^t,\jX. 0&^f^-^A (i. 
j ) ^f^iSL {:^T vV'\ 3 11). 
[007 6] CCD7=^-^*{g# {:^'r y':f 1 3 1 2 ) 

{Ts^vV'l 3 1 3) o (X7^';;:7-l 3 14) 

A ( i, j , p) ^f^^C/ 3 15). 

^^UU-r^ {Xr*'y::/-1 3 1 2) . 
[0 07 7]^Lxr. Kmbfcmm<D9'-^(0m^li)^ 
6 0CC»^}ft^^ (X7^^:;:7*l 3 1 3) o i^^ryy'l 
3 0 7) -Ck?^ 1 ^cC6tf. A ( i , j ) 0[)X±CD«iA 
< i . j + P ) = 1 (fcfcbp = 1 ) X^^:^^^m^ 
(X7^-:;r7*l 3 1 7) . ^f+T&^^Al^n^^. pOti^l 
Mtfb (X-r- i^:7"l 318). A (i, j+p)?^l{C 
?^j:^$rccD^f^^^OiI"ro A ( i , j+p)?^UC 

^iWf&AL'Th.lit k = 2 :«>^IO|-< 6 ( X ^ y 1 3 2 

0) O 

[0 07 8] i>L^n'i)^f&ALLtc^. m^Tli't^hX^^ 

(y^T^y'l 3 11) L/. ffiiSf -r-^^A 
(i. j) *f^fiKL (X-f •:;:/l 32 1) . v^-^^^U 

n-r^ (:^'T-jy'i 3 12). ^br. Kmbfcmm<D 

^-^(Dm^ lf)^hO(iCm^i^^^ (X^ -:; 7*1 3 1 
3) o C^'^^yy'l 3 07) 'Ck?i2 3tt6«. W^-O 
Xi^y'-ditbXE.mr'-^A (i . j. k)^f^^O 
(X7^':':7*l 3 2 2). T'-^iim^r^ C^f yy'l 
3 1 2) o 

[0 07 9] ^br. ffleU/c«il£(Df^-^CDffl^l:?5:> 
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60CC##}ftx^ i7.v^-jV'\ 3 1 3) o {7.'7--jy'\ 
3 1 9 ) ^ P 1 ^\t. A(i+r.j + q)=l 
(/c/cL r = 1 . <x^Q) ^:^hti^^m^ (^T.'T^'jy'X 

3 2 3) . ^mmtrttwt. qoo^iMSfu (xf- 

7:7-1 3 2 4) . A < i + r. j + q ) ^ UCJ^cf 
COtfef^^i^Oil-ro -ebr. A ( i + r , j + q)==^ 
nctfoi^ep = q'C*S;0>i)a'^ i^Ts^-j^X 3 2 
5) . 

[0080] ^^ti^mrt^Us r Offl^ 1 Mff 1/ 
f-^^^'l 3 26) . q ^OOC-rS <^f**:':/l 3 2 10 
7)o p?^qJ^j:6&^r = ir'^-S*^ia-< 3 
2 8). ^#:0^fiS3z-rn{3:. A ( i . j ) = 1 ^S»<i: 

>XC:ff'-^^f^^T^ ^''l 3 2 9 ) 0 CO-r 

(Xf-'^^-l 3 12). IBSL./c«i|l(07=^ 
-^(Om^ l:^^hOicm^^^^ <^:^'r-jV'\ 3 1 
3) . 

[0 08 1] {7.TW\?^2^) nv^\txh\t. -ZT 

r-1, j +q - 1 ) *f^^-r-S (Xf--:; 3 2 20 
2),'^Lr. CCDr^'-^^fS^L (X7-':;:7*l 3 1 
2) . Effi{y/c«IiD{CD'r-^cDffi^l;&^6 0CC#^^^ 
{.y.'rvV'l 3 1 3) o {^^'TWX 30 4) 

Kr^-< ;^t^(C^^L 3 3 1 ) . •>:cy^ 

2) . ^f4^7)^^5:"rnt3!. l '^/xy^^tD-T^^^-^fJ&^EBSI^ 
n/cCchCC/j:6 (X-r 1 3 3 2) » 
[0 08 2] *>L/ (X'r-:^:7*1 3 3 2) "C^^WlSSiO 
fetttiti. fl!i<D^ -J ^\cr>\.^-ciLl^(Dm%^mnmr. 30 

[0 08 3] [IV] t^T^C*5C^r. ci:(Dcfc^iC^ >y:7*<D 

[0 08 4] ^tk:?*-^ ^ h^ai 430^A>ia2 7CC^ 40 

[0 08 5] ^^>iiiffil4 0 Ui. ft?WU/cC^gB5JcD 
S^:^>5&?n€>o 1t":/il[El (140 2) CC«. »?SfL 

:c^^No. . . . ) <bf*X^©fi«J^^fr (m^g 

mE. ttf^ajS. r^-fe><B$pa. . . . ) 

-5»„ lt:/iliffl2'( 1 4 03) CCtJ. 'i;:cMpg(D;^'r'rfu so 
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nk^ti^. 1f>^ljffi3 ( 1 40 4)tCti. ^ :7*|^(Dv 
[0086] CCr. '^V'mmi ( 1 4 0 2) (C 

yiaS 1 ( 1 4 0 2) CC^^T'^o 
[0087 ] ^t.r. ^f^*^^-r€>CcbCCj;f), 

[ 0 0 8 8 ] C ntcSL. m*MmEEcD^itSfii*^:tr h 

[0089 ] 5 r . t/rr a 1 5 tjii.^ i^mi s^m 

>'N±CDFB<D^S*^(Dfi^^:^L'/c0t?ab^. Ell 6 
ti. S^^Mitc^Sx a n -5 ^ :7*(^C0 F B (D^^^th 

om^o/cigr$>-So 0 1 7«, s^^sig±cc^^s 

SI 8^^. m7n^m:±,t,cm7rs^in^iy^-j hl^<DFBcD 
[0 0 9 0 ] H 1 5CC^T<J:^tC, j:/^:±<$ft5^i^/T^3 

n. -ecotfijc^^y :7*rtcDF B<D53^flj*^^$nri> 

r^M2 (15 0 1) C7:)itJ:^:.e§rS<D^*;'S7*^y^X^ 
^ffll^rjg^-r^o B^ScD^^7y-;(?^|gS5tl^<h. HI 

flR(cttK^ -.r y^F^cDF Bco^^^^«^-rSo l^:J^iiiffi3 

(16 0 1) ^CJ^. ^ :7*rt05-v' h«)?S:?!)5^Lr4) 

SiBBS (16 0 1) ir^i^-^^xm^mm^O-?^:; h «r}i^ 
■rSCitCct»3. 01 7tC^-rJ:^«f-7ty h^ft«3&i« 

[00 9 1 ] */c. y-^- 1 5 03(D^ii^hU^ -J h 

m7n^mz>. ^':mm i ( i b o i ) r^so^ 
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\it. 1 5 0 4. 1 5 05^^':; y'mfrsCOm^^t. 1 6 0 

[0 092 ] mm<Dn^.t^h. ^ ^ ha^ncDJs^&j. ^ 

V y'n^^C^^^h^v V&M^ 1 7 0 1. 1 7 0 2 tca^ 
[0 09 3] 01 9Aj:c^US2 O^ffiC^ 

*cc. ffi;^««B«rmi»^«^cc-oc:*riJiia-r-&o Si 9 

[0094] c<oit-Am^mi^\t. v^mm-^K 20 

[ 0 0 9 5 ] $ ^stcjii;7^^;&jicf r^^*r-2>i»^^ct* . 
Iiiffi±:^tc^>5}£:^^jJ<^> 1 9 o i ^v^^xrjg^-r 

ts> mimmcm-^< (x, y ) iis < i 9 o 2 , 19 
0 3) *^^^snsor. FB(o{iL&i:^m(,mm^^ 30 

[0 09 6 ];xtc. S2 0*fflc^r. x^-;u^tg^co 

[0 09 1 ] i%^^^:^'r-jmm^mm~r^t. mm 

iBffiicc, 02 0tc^-rJ:^/j:iK3^L2 0 0 1 

•i7*>'>^7Sv i^^yV^Tjk^ ^yV'^m. -^yh^ 

rhctf)^r^^^. igjMLCDeffii. sa^iiifficoiaiR 

[009 8 ] [v] ;^C(C. S2 l:tecfcO*S2 2^ffll^ 

Mi^^io^mm^-oi^xm^^. fn^ifC. ^21* 
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[0 09 9 ] ^fe-r. f'-:$?-^-->^CC^S^LT^^EI— 

0 0 . 1 f^- 3? (cMTo ^ . «T 
of^^l^tf^o ^2 Uctj^TJ; ^cc. ^^y'A. B<oKi 

(D^^.:/CDEaif^-:$?^PfaL. 0, 1^-^CC^^L 
/c^>(D^Ci-r^<b. St)^C*ii)/c (A + B) iCOMO 

ENDt-r^t. C:OENDO#-fe;K7)fii&i. St^^^ 

^ikm ( 2 1 0 1 ) ccci: D^^fe^^^. mtc^ms 

[0100] ti±. fsl— ^ xy^F^O^ (C 
[0 1 0 1 ] 02 2^ffl(<^-C. •::7^>'^rt^'a h 

[0102] mmi^tct^< mitmrnxu. -mcaijo 

*)o/co CCTii. -g^2^-^:7"SS^L/ciS^^oCi 

2 0 imcF B(D^S^mi2^t>^Xm^^^ ^iy 3 y h 

[0 1 0 3 ] ^/c. F BcD^^^in-ri^. |5| CfSBfrCC^ 

f^o ^^Z^^^JVa hmM i iC>fttUT. j / i ^ft 

#?:3&>;^-2> (2 2 0 2. 2 20 3. 2 204) o 
[0 1 0 4] ccDct^Cc-rn^^. } y i:^^:k^i.>{mr 
ii, v'a^:^ h»C^ilLFB:;&5^^L/ri^^C<b:;&i#US 

^±tci^pg-^stf^<z)^Mr t ^rnmmm^ 0 . j: 
[0105] ycic. El 2 3 ^fflc^r. ^ >'*#{i«:ta^ 
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[0 106] ^pISS>^^*^->(Z)SitCC|fiO^/c^iV->?> 
2 3 0 imCF BCD^flft^Ja^r^^-r^o -^LT. FB 

^3 240 1:6:J'C'S. C ^ L/cF B<D>?-»0 9,Wi<0^ 20 

{i:T^ci:^5ai*'5o :^mMcc^i^xmi^mmiit. mm 

C^t:•i;x>'^#^i*ia^:b•ti•^^f -5 Ci;J>^a*'So FB<D 

*0®«)CC^ai/5-So 30 
[0 109] [VI] :X(^c. 02 5^fflCir. ^;U--fc:'> 

[0110] ^mM^miy"- ^Emmu. ^besi 

:Sr^^KJtC^f-5/ci6tCF BeP^^Si|b/c:05. CO^SdL 
/cl o 1 D F Bfflfr ^ o /t C cb 3 -t*" -5>ytes?) 

^ifeOCct^iJ^r, FB>C»^^<DSJS^*-r^>3&i55i^H^JgCc 

[Dili] uu\^x^\.'^ids!m^-^^mim 

f-^y:7*2 5 0 1 ) o ^Lr:7'7^CDfit*^F^ = 0t?*^ 

(>^7"7:7-2 5 0 2) . h\jF,^^Uh\t. 
f'--^AcO;6MCCg-r'57'-^B:05&'5:0>lia-<^ (Xf* 
:r 7*2 5 0 3), 

[0112] ^r^'f-^'^i^iSytxU. B<D^)U-y'N 50 
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4) o G^ = Orj:h^t. A(D^)l-y'N oX$>^G.tG 
BCCG..,CDffl^ftAT^ (X7=-^:^:7'2 50 5) . ;f>:cc. 

y:7*2 5 0 6)o fcU^n^. CQi;^>l/-:7'Nor*> 
^Gc<omf)^Ot^^^:/)^m^^ (::^r'y y'2 50 7) « 
[0 1 1 3] Gc = OSce>tf. GcCCG.„<DfiI^f^AT 
^ (Xt*-:;*:7-2 5 0 8). ^ Ur G... CDfit^ 1 MffT 
^ <Xt-*7:7*2 5 0 9) o i^tS^C. F^Ofii^0?&^6 1 
CC^g|^2> (Xf'-;.:7^2 5 1 0) « (>^7^-;^7'2 5 0 
6) -e. A(D±mt^cm'r^'f-^Cf)^rj:l^tiitt..G,^, 
(Dfii^l JgffT^ (>^'r^:^y*2 5 0 9) „ 

[0 114] -eur: F.cDfii^o:^^^ uc^^-r^ 

(Xt->7'2 5 1 0) c C;^-/- ^'7*2 50 7) r Gc ^ 
0^ce«. G.iGe^cGcCDffi^f-^A-r-S (:^r'^;;::7'2 
5 1 1 ) o ^Lt:. F.COm^O:^^^ 1 CCg^^-r-^) C:^ 
f*"^::^2 5 1 0) o ^fc. (Xf- :/2 5 0 4 ) rG. 
5^03&6ti. G^CCG.CDfii^ftA'rS (X^':.r^25 1 
2) . 

[0115] ^XtC, A<D±fW{C^'r^7=^-^C*5*>'S7&^ 
i)i-<€> (XT'^y >^*2 5 1 3) . 4>L'^n{^. Gc3^^b:^)^ 
t^tP^m^^ {Ts'rvV'Z 5 1 4) o Gc = 03^^&^. 
GcCCG.tDffiJgrftATa 5 1 5) „ 

F. <Df@€0 7j?^ 6 HC^J^-r^ 7^ 7:7*2 5 1 
0) o (:^T-«;^:7-2 5 1 4) t?G,?^0J^j:e>«, G^^G 
c^iS^^ (;^r''>:/2 5 1 6) o 

[0116] C(D:^^^7&^;?tilTnt3:. Gc^CG.CDffi* 

f^A-r^ (xx^^^^z 5 1 5) , -eur. F>,(7)fii^o 

;^>^e> nc^Jftr-^ (:?^^>;':7-l 0) o (;^:r->:7-25 1 
6) rG.>Gc&6«. G.<tG.{CGcffi*f^^-5 

(;:^r-':':7*2 5 1 7) „ ^bT. F.(Dfii^0?&>6 HC 
^^-r-g) K7.i^vy'2 5 1 0) o (.y^'r^jV'Z 5 0 3) 
A<D*Ff»JtCig-r6^r-^B3&53tct:ftT,(f^ AO±ffliJ(C 
ST€>r^-^C:;!)^^^:^:^t^-<'S (Xf-^:^:7*2 5 18), 

[0 117] *>Llg-r€>^-iJ?C7&5*>n«. GcCDfii:^^ 
0;&:><t'^:0>iH-^S (X'^-^:7'2 5 1 9) . Gc=035:'^ 

G. iGcCCG„..<Dffl^KA-r 6 (;^T-:;:7*2 5 2 
0) . -eur. G,„(Dfii^lSifO (Xf-':.:7'2 5 o 
9) . FACDffl^0:^>^6 nc^J^-r^ ( Xt* :7"2 5 1 
0) . (Xt* ;^:7*2 5 1 9) rGc^O^cC^tf. G^CCG 
cOffl^RA-r-S {T.'r-j V'^ 5 2 1) „ 

[QllSj-eUt:. FvCDffl€0:J&>6 UC^-^'-S . 
(;^7^*:»:7'2 5 1 0) o (Xt" >:7*2 5 18) "CAOi 
Micg^-r ^ -r ^ C . G. Cc G. » « (J>m^\XK 

(X7^ :;:7'2 5 2 2) o ^l/rG.„(Dfii?: IMif 

^' (;^7-^:;:7*2 5 1 0) o (XT* ^:7'2 5 0 2 ) rF* 
(X^:.:7-2 5 2 3) m'^^^^h. 
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[0'1193 [vil] >^CC, S2 6*5j:C/02 7>lrffll,^ 

[0120] ^MJil@'9'-^-<-xtctt*p^^©*n^-f> 

^26 (A) coaitc. ^-jy'ffi(Olr}(D^^V-iZ}l'(D^ 

S2 7-c». ^-oii^itsgMgs^ (A) tcmm 
jsaiiss (B) so* (c) *^>3" h */c«»T^ 

©^«^fe^J: O C i 4>-e# 20 

[0121] [VIII] -AiC. 02 8*m»-C, S-T-P^ 

[0 122] FB7^-5?©S?tf-^FB7^-^i^^t^2 
WL.. J^«!l©f'-**SEM^{Cf^«-r-Sf"-i'^$g .30 

[0 1 23] mi*. 01{Cfclir«g^*iFB»flTi^ 

fe<T©Ma*^f-5fc«. ^-nngrn^n':), 5t-r. fb 

7=^- ^'^r^SMtl^^e.Sl^ll^CC^fft-r So MCC S E M 
t<D^M=S:mJE-r^o r>^*). H 2 8 K^t" J; ^ (C. -f 
Xif{CteWSFB©l*<*l|g«* (x. y> (280 
1) . miEmi (a. b) (2 802) iT-Si. SE 50 
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M^M^K^CfettSF B@l« (X, Y) (2 8 03)B. 
[0124] 

[SJtl ] (X. Y) = (x. y) + (a, b) 

[0 1 4 5 ] L./c*i-3r. (x+a. y+b)©fil^te 

fe:&S-effi^^«S!S:tT:^tf MU. S E Mm-Vit»htifc 

$|g{C*t-r-Sl«iE*l^— e<3{C^9^j:^S©*iLS ISitftS 
$E1 0 7 *i/X7-A©«fiKS#i LfcfiJ^.-C^ofc, 
[0126] HmccRgLt:. i|i««f^g«IHtjg*&L/ 

• r (, ^ s©-c , ±gfif5];f :o>^'i:^(crc; 0 •csyj;^^^^^^?!)^* 

t^it^a. si^L-rt,^.sii*iij*sL. -e©T®^fs^-r 
!&*}. 5=•>5^^l*t3:tl•s5^*a©* 

[0127] SI^«^ttSEM(CPI6^> 11^ 

(c-ri>. ^j'«fS?a:<!:br!rJx4'ou+--^tj(Mxsx'^d/ 
ha;^3-:/ (HI (c*s(,>-r«. tedxj insure 

[0 12 8] [IX] ;X«C. 02 9?rffli/»T. ■irx^^©ft| 

sc<!:(cj:(3. it^•r■s.>^^a©fi*©^^srt^^as^^#■r 

tS->;^7^A*mi<^r'?*''N©*^S3feS€«ai/. *a£X 

[.0129] 5fe-r. wmk^m^v^mm^m^viu^^ 
^. i^©i?5. «iffix^. i^srt^. ftifiM 

mTT-WMtt I C;^;- F2 9 2) kK-Kliti,, ^© 
±fcffifij-c*5. c©J:^«:-rn«. IC*-K±©* 
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TFtc J: D * -S C » »if :^-r-A295©tB;'3gg29 

2 9 TicS^^CitCj:'^, §t^tSSx;3;f-A2 9 5©=^ 
-JK-K2 9 6*>6P u' h#-^^'i';c^N#-^i&A:tl-rS 
CitCj:*). tt;^S|g294*»e.«E^-rS*tm©3a*® 

[0130] m^nt. gmxmvmmt^=i:ni\ 

[0 13 1] [xDyctC. FB7=-dftS!^*l«7'-f 
[0132] ^t-r. fPH^K. F Bt'-^J tm'&I^^T' 

M^€:i:bi5-r-5c<{:tcd;f). m<tii^m<D^mT t'<Dmm. 
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